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AUTHOR:  Aleksandrov, L. N, S0V/126-7-2-2/39

TITIE: ~Theoretical Analysis of the Influence of Carbon on the
Kinetics of Isothermal Decomposition of Super-cooled
Austenite (Teoreticheskiy analiz vliyaniya ugleroda na
kinetiku izotermicheskogo raspada pereokhlazhdennogo
austenita)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 169-173 (USSR)

ABSTRACT: The analysis is based on the work of Aleksandrov and
Lyubov (Ref 5) in which the dependence of the time t,
taken for complete transformation, in a definite portion
of the original volume 17 of austenite of hypo-eutectoid
composition in carbon and alloy steels, on the
concentration of carbon and alloy additions (in the
temperature range T of the first step) is established.

In the general case 3 2/5
: W+ U+ Q
_15h 1n (1 - ) exp( g)

t = -
RT
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where A F._ is the change in free energy on formation of
a2 unit vogume of the new phase; U is the activation
energy of the transformation of the lattice of the
primary component of the solid solution (iron);

d is the atomic diameter of the primary component;

h is Planck's constant; W is the work expended in the
formation .of nuclei of the new phase having the critical
dimension :

_ 1 ] _ 2
W=3 05, ; Skp"*'"ekp

(o is the surface tension in the boundary between the
two phases, 20
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8 is the root gﬁuﬁhe transcenden§§l.equation'(Bef§5)

[ . c
F(B) = =22 __°
na;;»_
¢ rav T Cnugh

co, amd cn.p, is the concentration of carbon in the

original austenite and in the new phase (ferrite);

Ciay is the equilibrium concentration in the boundary
between the austenite and the ferrite phases;
]30 and Q are diffusion constants (the diffusion

coefficient of carbon in austenite D = D_ exp (-Q/RT),
where R is the universal gas constant);°

T is the time taken for the growing centre of the new
phase to reach some limiting dimension It

clarifies the nature of the mechanism de‘c(e)g;xining the
rate of growth - diffusion or transformation. The
Card 3/6 growth of the grains of the new phase at ?(er
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(corresponding to: t< 1) is also limited by the rat

of lattice transformation, and at @) O (i.e. at £ 1)
it is limited by the rate at which carbon is rejected
from the grains of the new phase (ferrite) in the
austenite matrix, If 1 4is small as compared with the
total time of transformation, then Eq (1) can be replaced
by the expression 3

2
¢ . [_ 11 1 -q))?A oxp Ek(w*g; ML RPN
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If, however, 1T is considerably greater than t, then the
growing centres will not reach the value of e and the

time taken for transformation should bc calcula%gd
according to:
Card 4/6
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1
3 272 1n (1-DAE M4 EV+ T3
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3 RT
MaZAF,
The magnitude of T has been calculated (Ref 4) by the
formula
By - oz ) 27 h ° 2U
T=0D =y —=f! exp ——T--Q' . (4)
(o] Co - cl'!.ufh mLFBAFO R

The results of calculation of T 1lead to the conclusion
that Eq (3) can be used in the analysis of. decomposition
of austenite for the majority of alloy steels as well ag
carbon steels at a transformation temperature below 650°C
Eq (1) should be used for carbon steels at the trans-
formation temperature above 6507 and for low al%oy
steels at a transformation temperature above 700°C but

Card 5/6 it is also possible to use Eq (2). In Fig 1 the continuous
curves 1 and 2 are characteristic of the transformation
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of 5% austenite in such steels according to data

obtained Ly Kogan and Entin (Ref 9). The dashed curves

1! and 2' correspond to calculations according to formula
(3) - 1' for a steel containing 0,0%% C, 2' for a 0.,4%
carbon steel., In carbon steels the absolute decrease in
the activation energy of transformation with increase in
carbon content is small, but the growth of surface tension
reaches a considerable absolute magnitude. If the kinetics
can be described by Eq (2), then the retarding action of

diffusion processes play a deciding role and the
decomposition of austenite proceeds to completion. The
influence of carbon on the kinetics of isothermal decomposi-
tion of super-cooled austenite in hyper-eutectoid steels
can be analysed by a similar method, There are 1 figure
and 9 references, 8 of which are Soviet, 1 English.

ASSOCIATION: Mariyskiy pedagogicheskiy Institut (Mari. Pedagogic Institute)

SUBMITTED: June 18, 1957
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AUTHORS: Aleksandrov, L.N. and Lyubov, B.Ya.

TITLE: Contribution on the Influence of Alloying on the
Kinetics of the Pearlite Transformation

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 216 - 224 (USSR)

ABSTRACT: Considerable differences of opinion exist (R.I. Entin
et al - Refs 1-4) on the reasons for the influence of
alloying elements on the kinetics of the pearlite trans-
formation in austenite. This transformation, the
authors point out, is important not only in eutectoidal
but also in hyper- and hypo-cutectoidal steels since
the excess ferrite (or cementite) liberated in the early
stages of the transformation leads to the attainment of
the eutectoidal state. To elucidate the influence of
alloying elements the reclation between the rate of
formation of. centres of the new phase, the lateral rate
of growth of the pearlite grain, the alloying element
concentration and the transformation temperature were
studied. The authors use available . information (Ya. S.

Cardl/4  Umanskiy et al - Refs 6-8) to discuss these relations.
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Pearlite Transformation

They consider the movement of the austenite/pearlite
boundary, ignoring its curvature,,obtaining an equation
from which the rate of growth of a bearlite grain in the

transformation of both un&lloyed and alloyed

i us ones (Refs 4,9)
tes found exXperimentally.

As a first approximation, the authors assume that the
change of activation energy for the y — ¢ iron
transformation on alloying corresponds to the change

of that of the self-diffusion. From their equation the
authors conclude that alloying can reduce the rate of
Tearrangement of the iron lattice to such an extent that
it becomes rate-controlling° To calculate the rate of
growth of pearlite i ding on diffusion of carbon
in alloyed austenite, the authors use their previous

(Ref 12) results, allowing for the considerable influence

20-8"
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Pearlite Transformation

of concentrating strains on diffusion. Calculated values

of pearlite~transformation rate are close to or considerably
higher than experimental for unalloyed or chromium steel,
respectively. A form of the diffusion equation is solved
by the authors in their previous manner (Ref 12) to give
relations for pearlite-growth rate in the formation of
ferrite~carbide mixture where this is limited by
diffusional redistribution of the alloying element in
austenite. They conclude that this could not be the rate-
controlling factor for chromium, nickel, manganese and some
other alloying elements with a high activation energy of
diffusion, but could be for elements such as molybdenum.

The authors then deduce kinetic equations for the pearlite
transformation for control by iron-lattitice rearrangement,

by carbon diffusion and alloying clement diffusion. They
calculate kinetic curves for 50% transformation of austenite
in unalloyed (Figure 1) and alloyed (0.4% C, 8.5% Cr) steel
and consider a steel with 0.5% Cr and O.4% C; then compare

Card3/4
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calculated and experimental results. With over 2,5% Cr,
the pearlite transformation rate is governed by the poly-
morphic transformation. Their results show that the

views of Frye, Stansbury, McElroy (Ref 9) that the
rearrangement mechanism is rate controlling in eutoctoidal
unalloyed steel are incorrect. There are 2 figures and

18 references, of which 14 are Soviet and 4 English.

ASSOCIATION: Mordovskiy gosudarstvennyy universitet (Mordovskiy
State University)
Institut metalloedeniya i fiziki metallov TsNIIChM
(Institute of Metallurgy and Metal Physics of TsNIIChM)

SUBMITTED: June 14, 1958
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AUTHOR: Aleksandrov, L. N, /

[

TITLE: On Methods of Investigating Recrystallizatianv

PERIODICAL: Izvestiya vysshikh uchebnykh zavedenily, Chernays metallurgiys,
1960, Noo 6, Pp. 103"105

TEXT: Recrystallization kineties 1s characterized by the astlvatioen
energy of recrystallization (U) which can be approximately determined freom the
time of recrystallization beginning or from the time of attaining a cerialn
state by the alloy studied at a glven temperature, This method requires thsa
calculation of tg o which is the inclination angle of the tangent %o the curvs L’Kj
of relationship between the logarithm of time and inverse temperaturs. The
given method is founded and G. K. L'vov's equations (Ref, 2} are speciiied

in this article. An equation describing the dependence between lemparature,
time and activation energy of recrystallization can be derived from the
general theory of phase transformations or from the approximate Avrami thecty
of recrystallization, The equation derived from the ganeral theory of phas:
transformations is based on the known expression for a cartain fraction of
the recrystallization volume desoribed through the rate of recrystalilzation
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nucleation and the rate of grain growth for the case of their spherical shape,

It appears however, that this method determines not U but Ugg, exceeding the true
sctivation energy of recrystallization by 1/4 of the nucleatlon work, Data

given in Reference 5 for recrystallization in carbon steel with 0.08% C,

deformed to 8% (activation energy of grain growth U = 68 keal/mole; activation
energy of nucleation U + W = 76 kecal/mole) Justify for a number of cases, the
jdentification of U and Ugf. For this steel grade the difference between U and

Ugr 18 2 kcal/mole. An analysis of methods show that the use of Avram{'s

equation may yield different data on the activation energy of recrystallization.
This may explain the difference of values obtained for the activation energy of
recrystallization and grain growth in Reference 4 and 7. There are 7 references: /
4 Soviet and 3 English. vC

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED: November 13, 1959.
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AUTHOR:  __ Aleksandrou,Lodr——

TITLE: Op the Theory of Perlite Growth

PERIODICAL: lzvestiya vysshikh uchebnykh zavedeniy. - Chernaya metallurgiya,
1960, No. 8, pp. 110 - 114

TEXT: The avallable data of 29 works {Refs. 1 - 29), including seven 1n (jL
which the author participated, are briefly reviewed and analyzed; omissions made

by different authors in their investigations are pointed out. The author consid-

ers that the solution of the problem by B.Ya. Lyubov {(Ref. 21) is nearer to the
true mechanism of perlite growth than that obsained by <. Cadek (Ref. %) and
Brandt (Ref. 20). A further development of Iyubov's method is a theory taking
into account the soncentration siresses. Calculation data of works (Refs. 20, 21
28) and of experimental results of works {Refs. 22, 23% are aompared. A formula
is suggested for the approximate calculation of the diffusion activetion energy
(q) calculated for carbon steel, g = 1 keal/mole (w= 0.2; C = 0.03 abtromic parts.
The author considers further perlite growth studies necessary 40 clarify by theo-
retical analysis the causes of the inhibiting effect of molybdenum, chrome and
tungsten. The concentration stresses forming during perlite growth in alloy sged.
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are explained by heterogeneity of the carbon concentration in steel, as well as
uneven distribution of 4the alloying element. There is 1 figure and 29 references:
20 Soviet, 7 English, 1 Polish and ! =ot ideniified,

ASSOCIATION: Mordovskiy gosudarsfvennyy universitet, (Mordva S%ate University)

SUBMITTED:  October 21, 1959
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$/032/60/026/008/030/046/%X
€ €500 1273, 13850 1153 B020/B052

AUTHOR: Aleksandrov, L. N.

TITLE: Radiometric Determination of Thorium in Tungsten and Molyb-
denum

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 8, pp. 975-977

TEXT: The above method is based on the measurement of the natural a-ra- >(/

diation intensity of the isotope 90Th232 for ahich no s*tandards of special

samples are necessary. The thorium content in the different stages during
the preparation of products from tungsten and molybdenun can thus be easi-
ly determined. Fig. 1 gives the block diagram of the recording device.

The sample was fixed at a certain distance from the screen and parallel

to it. A standard plate coated with ZnS and activated with silver, was
used as screen. Screen and photoelectric multiplier of %the "type ¢3y-19
(FEU-19) were installed in the lighttight casing of the high-voltage
rectifier type "Orekh". Noise impulses were eliminated by the method

of amplitude selection by using a discriminator or by changing the anode

Card 1/2
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Radiometric Determination of Thorium in 5/032/60/026/008/030/046/ XX
Tungsten and Molybdenum BOZO/BOSZ

voltage of the FEU, and the amplification coefficient of the amplifier.
The impulses were recorded by the device MC-10000 (PS-10000), or the 5-2
(B-2) radiometer with an a-scintillation chamber of the type [1-349-2
(P-349-2). The width of the active part of the sample A has to be determin-
ed for each direction © in dependence on the distance R of the sample from
the screen (Fig. 2). The examples given in the table are the resulis of
the thorium determination in tungsten wire of different types, batches, ‘)<
and diameters, and the results of chemical analysis. They show that the
maximum error in the thorium determination with a sample length of

200 mm in wires more than 0.15 mm thick, is 5%. This warrants an accuracy
of thorium determination of up to 0.05%. The results can be rendered more
exact by using longer samples with diameters of 10 - 15 mm and by extend-
ing the time of impulse counting. The thorium determination by the method
suggested here, takes 5 - 10 minutes. The sample is conserved, and the
change of the thorium content during annealing and sintering can be con-
trolled. There are 2 figures, 1 table, and 2 Soviet references.

ASSOCIATION: Cosudarstvennyy nauchno-issledovatel'skiy institut istochni-
kov sveta (State Scientific Research Institute of Light
Sources)

card 2/2

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820020-8"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820020-8

ALEKSANDROV, L.N.

_____—-"‘_"—-—-_——\
Theory of the recrystallization of metals and alloys. Izv.vys.ucheb.
zave; fiz. no.2:77-84 161, (MIRA 1437)

1. Mordovekiy gosuniversitet.
(Metal crystals--Growth)
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Kinetics of the diffusive decomposition of oversaturated solid
golutions. Izv.vys.ucheb.zav.; £iz. no.4:102--109 161,

1. Mordovskly gosudarstvennyy universitet.
(piffusion) (Solutions, Solid)
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S/137/62/000/0 12/03&/085

A006/A101
AUTHOR: Aleksandrov, L, N,
TITLE: On the problem of the effect of admixtures upon the activation

energy of recrystallization in tungsten and molybdenum

PERIODICAL: Referativnyy. zhurnal, Metallurgiya, no, 12, 1962, 54,
abstract 121321 ("Uch, zap, Mordovsk, un-t", 1961, no, 18,
3 -13) )

TEXT: On the basis of literature data, the conclusion is drawn that the
magnitude of recrystallization activation energy may serve as an indicator of
the content of impurities and, consequently, of the quality of W and Mo wires,
According to data, given in literature sources, the author calculates the mag-
nitudes of recrystallization activation energy of W and Mo wires with a.different
content of impurities and at different compression degrees, There are 19 referen- /
ces, . .

. P, Zubarev -

[Avstracter's note: Complete translation]’
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AUTHORS : Lyubov, B.Ya. and f:lmggs_gp_(}ggjj_,h_l_:;}!im»_NM"_

TITLE: First Symposium on the Growing of Crystals of Various
Metals

PERIODICAL: Kristallografiya, 1961, Vol.6, No.l, PP.150-151

TEXT : The Scientific Committee of the Academy of Sciences
USSR concerned with the formation of crystals is currently organiz-
ing a series of sections dealing with the more important aspects of
the problem. So far, the following sections have been set up:
growth of crystals of metals, semiconductors,and piezc and ferro-
electrics. A further section is concerned with the theory of the
growing of crystals. It is intended to promote regular symposia on’
these topics. The present note reports a summary of the proceed-
ings of the first symposium organized by the above committee. The
symposium took place on October 24.26, 1960 at the Institut
Kristallografii AN SSSR (Institute of Crystallography, AS, USSR),
Moscow-. Fifty representatives of the institutes of the AS ,USSR,
scientific research establishments and institutes of higher
education in Moscow, Leningrad, Kiyev, Sverdlovsk, Khar'kov and
others took part. = Eleven papers and a number of other communications
Card 1/4
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were read. The symposium was opened by N. N, Sheftal’(deputy

“chairman of the above scientific committed and by the chairman of

the ssction concerneéd with the growing of crystals of metals,
B, Ya, Lyubov. The following papers were among those read: \///

Academician A. V. Shubnikov spoke on investigations of the crystall-
ization process of ammonium chloride in a drop. V. T. Borisov and

A. I. Dukhin (Institut metallovedeniya i fiziki metallov TsNIIChM,
Institute of Metal Science and Physics of Metals of the Central RSN
Scientific Research Institute of Ferrous Metallurgy) reported on

studies of the kinetics of the growth of crystals of cadmium. . -
Ye. O. Esin and A. A, Kralina reported on the growth and the sub- f
structure cof tin which was investigated at the Institut fiziki metallov

AN SSSR (Institute.of. Physics of Metals, AS,USSR) at Sverdlovsk.

L. Ye. Ovsiyenko, Ye, I. Sosnina.and I. I. Zasimchuk, Instiiut
metallofiziki AN UkrSSR (Institute of Metals Physics, AS, UkrSSR)
discussesd the conditionrs under which aluminium crystals are grown

and the effect of these conditions on the degree of perfection of

these crystals. They also considered effects such as diffusion and

creep in these crystals. A. I. Bykhovskiy, L. N. Larikov and

D. Ye, Lvsiyenko discussed the connection between the rate of i

Card 2/4

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100820020-8"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102

REERD

0020-8

i A

$/070/61/006/001/011/011
First Symposium on the Growing .... EO032/E514

crystallization during the aZ?B transformation of paradichloro-~
benezene and the super-cooling on the separation boundary between
the phases., Further discussion of this work was given by .

A. A, Chernov (Institute of Crystallography,AS, USSR). V. G. Borisov
spoke on the simultaneous solution of the thermal conductivity and
diffusion problems in the case of the crystallization of a binary
alloy in the absence of diffusion super-cooling. V. A,Timofeyeva,
L. D, Prokhorov, A. I. Malyshev and N. A. Anisimov (Institute of
Crystallography. AS,USSR) reported on single crystals of copper,
aluminium and nickel having a weight greater than 10 kg which they
had grown in a special high temperature furnace, The apparatus can
be used to grow pure single crystals of any metals with melting
points below 1600°C, L. M. Soyfer and V. I. Startsev (IREA,

Khar 'kov) discussed the zone methods of purification and growing

of high-purity single crystals of antimony and bismuth.

N. A, Brilliantov and L, S, Starostina (Institute of Crystallography)
reported on a similar method used to grow molybdenum crystals,

V. F. Miuskov (Institute of Crystallography, AS, USSR) read a paper
on the growing of single crystals of molybdenum in vacuum, using
high heating rates, Direct heating of the specimen by an electric
Card 3/4
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kinetic parameters of formation of single crystals of tungsten.
A film on the growing of crystals was shown by Academician

A, V. Shubnikov and V., F. Parvov. The next symposium is planned
Ior 19Ybi,

current was used, L. _N. Aleksandrov (Saransk) reported on the /

Card 4/4
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"\ ALEKSANDROV, L.N,

Thermodynamics of igothermal transformations in three~-component
systems. PFiz, met., 1 metalloved 11 no.3:435-442 Mr 61,
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}%'8“0 94116 (’0031”35',33,) Egoz/l/;hsé /002/005/013
AUTHORS : Aleksandrov, L.N., and Mordyuk, V.S.
TITLE! ““jhe kinetics of the recrystallization of tungsten

PERIODICALt Fizika metallov i metallovedeniye, 1961" Vol.1l2, No.2,
pp.249-254

TEXT1 The kinetics of the recrystallization of thoriated and

pure tungsten wires of 50 to 200 y diameter were studied in terms

of the changes in their mechanical properties and mlcrostructure

in relation to the annealing temperature and ageing. Heating was
carried out directly by passing an electric current through the

wires and the temperature of annealing ranged from 800 to 2600°C

with an accuracy of + 20°C. The temperature was measured by

means of a milliammeter calibrated by an optical pyrometer. JK&

Samples were subjectsd to various durations of annealing from

20 sec to 30 min, Since it was impossible to calculate the rate
of growth of grains in the tungsten wire during the
recrystallization from direct measurement, the kinetics of
recrystallization were studied indirectly by finding the change in
the tensile strength at ambient temperature in relation to the
Card 1/4
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temperature and duration of annealing, and also by studying the i
microstructure and X-ray diffraction, Values of tonsile strength

were plotted va. temperature of annealing for each duration of )
annealing and the resulting curves showed two characteristic
regions - the first one corresponding to the primary
recrystallizvation due to the heat treatment and the second one due
to the coalescing recrystallization. It was also found that the
relation between the log ¢ of the time of completion of the

primary recrystallization and the temperature of annealing was in /
each case linear. The latter plots were uased to evaluate the

activation energy of the primary recrystallization U, and the
coefficient A, which in turn were used to solve the equation for |
the time of recrystallization t, viz: i

U ;
t &2 A exp (R’I‘) '

Evaluated in this manner, coefficients A for the 50 p dia wires |
were in good agreement with the corresponding values obtained on 5
the basis of the general theory of phase transition assuming three- |
dimensional growth of the recrystallization centres. On the other
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hand, values of A for the 250 1 dia wires were in better
agreement with a theoretical value based on the linear growth of
the recrystallization centres, rather than the three-dimensional
one, The curves of thoriasted tungsten wires did not exhibit the
tharacteristic displacement, from which it was concluded that the
energy of activation of recrystallization in the region is
infinitely large, Estimation of the beginning of the
recrystallization according te the m:zthod of change in the
mechanical properties gave Lower temperature values than the
~ustomary estimation by inspection of the microstructure. In the
opinion of the authors, the former method is capable of detrcting
the presence of grains which are not virible by inspection ~f the
micrestructure, The study of the coalescing (ultimate)
recrystallization was not attempted., Acknowledgments are
expressed to Yu.M.Aleksandrova and H.V.Potapov for assistance.
There are 6 figures, 1 table and 7 references: t Soviet and

3 non-Soviet. The three referenczes to English language
publications read as follows: Burke J.E., Turnbull A.D,

Progr, Metal. Phys., 1952, 3, p.220; Davis C.L. Metallurgia,
1958, 58, No.349, 228; Robinson C.S. J.Appl. Phys,, 1942, 13,
Card 3/4
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ASSOCTIATION: Nauchno-issledovatel'iskiy :institut istochnikov sveta
(Scientific Ressarch Institute for Light Sources)
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January 4, 1961 (after revision)
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5/053/61/075/001/003/003
147520 B125/3108
AUTHORS: Aleksandrov, L. N., and Lyubov, B. Ya.
TITLE: Theoretical analysis of the kinetics of decomposition of

supersaturated solid solutions
PERIODICAL: Uspekhi fizicheskikh nauk, v. 7%, no. 1, 1961, 117 - 150

TEXT: The present theoretical survey is based on experimental investigatims
by G. V. Kurdyumov (Problemy metallovedeniya i fisz. metallov, M.,
Metallurgizdat, Sb., za 1949, 1951, 1952, 1955, 19958 gg.), S. S. Shteynberg
(Metallovedeniye, t. I., M., Metallurgizdat, 1952), S. T. Konobeyevskiy,
and their teams., 1In one-component systems (e. g., in metals with poly-
morphism), regions with the structure of a new modification appear after
cooling below the stability range of the high-temperature phase. These
regions increase in size for thermodynamical reasons, and finally take
possession of the whole volume of the system. Per urit time and unit

volume, I = (a/vo) (RT/h) exp (-u/kT) exp (-w/kT) (3), “"germs" are trans-
2

formed into centers. w = (1/3)asor, Sop = 4795,1 9y = 26/AF0h Here,
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the regions smaller and larger than some critical dimensions are called
"germs" and "centers", respectively. o is the surface tension at the
Phase boundary, AF; ~ the variation of the free energy corresponding to the

production of one unit volume of new phase, qcr - the radius of the
critical germ, h ~ Planck's constant, v, - the specific volume, u - the

activation energy of the transition of atoms through the boundary between
the two phases. u, (1 <a <10), is a structural parameter, For

AR
0 (1 Qcr

- -3-) <<1 (5) the rate of the directed increase of the centers is
das 16nriAFo Qcr
equal t0 v = 3= = —— (1 - —3—-)exp(-u/kT) (4), where r, is the atomic

2RT

radius. If the phases are separated by a plane boundary,
dx/dt = Q&Fo/nhrs)(vO/N)zexp(-u/kT) (7). From the ratio 7m = (converted

volume/initial volume), the conversion time t can be found as a function
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of temperature (A. N. Kolmogorov, Izv. AN SSSR, ser. fiz. no. 3, 365
(1937)). 1Investigations by B. Ya. Pines (ZhTF, 24, 1521 (1954), V. S.
Gorskiy (Phys. Z. Sowietunion, 8, 457 (1935), S. T. Konobeyevskiy (ZhETF,
13, 200, 418 (1943)) M. I. Zakharova and N. F. Lashko (Izv. AN SSSR, ser.
tekh., no. 7, 1015 (1946), and A. A, Bochvar concerning two-component
systems are quoted. The kinetiocs of phase conversions in two-component
systems are determined by the rate of "rebuilding" of the solvent lattice
and by the diffusion rate of the dissolved component. The authors studied
the separation of ferrite from undercooled austenite of pre-eutectoid
composition. The centers are generated in the same manner as in & one-

component system, and may be ocalculated by the general formula (3); in the
general case

o s
RPN YUY exp(w+v+-2-0)_
1 gnRTD:hﬁl a7

' -,10—3(/ ' /s ' (97)
. Sy (A F,)? T4 oxp 2 + s .
: 8-3‘h’D:/'ﬂ‘ RT

SRS R
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of conversion are charaoterized by the rate of conversion. In three-

component systems, the third element may oconsiderably change the oritical

size g of the centers of the new phase. Therefore, it may inorease or .. :" -
decrease the effect of the mechanism of "rebuilding" the new lattice in

phase conversion. In an iron-carbon-chromium system, for instance, the

effect of chromium inocreases qér congiderably and, therefore, also stressds

holds, where U = Nu, W = Nw, N - Avogadro's number. For t <<wv, the kinetis )(

the influence of the rebuilding mechanism. There are 27 figures and 65
references: 57 Soviet and 8 non-Soviet. The three most recent references
to English-language publications read as follows: D. Turnbull and J.

" Fischar, J. Chem. Phys. 17, T1 (1949)3 J. Frye, E. Stansbury, D. McElroy,
Tramz. AIlS{E 197, 219 (19535; R. W, Pareell and R. F. Mehl, Trans. AIME 194,
771 (1952).
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AUTHOR: Aleksandrov, L. N, 7 L‘)

. D= e g ’ : %
TITLE: On some characteristics of the change of the imperfection of a structuze. |
" during recrystallizationa]& growth of crystals N : ;

SOURCE: Kristallizatsi}‘ra i fazovyye perekhody. ‘Minsk, Izd-vo AN BSSR,
1962, 288-291 .

| TOPIC TAGS: crystal, crystallization, crystallography, anneal, cold~-working, -
- cold-werked, metal, deformed, deformation, recrystallization, recovery, .
“‘recrystallizational, microhardness, fibrous, polygonal, structure, Mo

3570 ..

f
!
i

1

‘ABSTRACT: The paper describes the results of an experimentai investigation in-.
‘tended to establish the characteristics of the changes of imperfections'in the struc-
ture of recrystallizing metals, The basic laws governing the recrystallizational

‘growth of crystals'inl’b;zre examined by the author in a paper that appears in the ;

© . same compendium on pp. 292-306. The present test series is concerned with the i

changes in the impetfections of the structuré during the recrystallization (RC) - -
-growth of crystals in Mo.v[Investigations were performed on wire specimens 0.4 ram
diam, Impurity cont;gx??(weight percent) FezO3 0.012, Ni 0.001, CaQ 0.006, SiO, '
'0.007. The observational methods (X-ray microstructural analysis, microhardnens ~—
(MH) measurements, etc.) are described. Thespecimens were vacuum-annealed,
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Comparatwc graphs ‘of the change.of the MH with temperature (T) fora 1 hr a.nd aj. -
il-min anneal are shown; apparent anomalied in MH are a.ttrxbu:ed to the nonhome-! S

-‘geneity of the structﬁr‘e, which consist of large elgngated crystals, small crystals,

-‘and new crystals w1th @ lower MH and dislocationidensity, The changes in micro» 5
struc‘ure with anneal ’T are shown mxcrophotographxcally. It is Bhown that beyond -
'800°C the fibrous str\;,cture is replaced by a jpolygonal structure and that at that 7
‘the magnitude of the! ‘mlicrodistortions 1ncreases. A thermodynamic analysis shows '
‘that the crystal-growth processes during RC' proceed with a decrease in free energy. -
‘Inasmuch as up to 99-99% of the energy accuriulated during the static deformation
‘of-a metal goes to static distortions, a small increase of microstresses of the sec-

- fond kind during recrystallization with an ovgrall decrease in elastic energy appe«rs

. fully possible. "In conclusion I express my gratitude to_Yu. M, Aleksandrova forthe

‘"MH measurements, G, P. Mordyuk for the X-ray diffraction analysis, and M, B,
5Ta1alaycvsk1y for the chemical analysis of the specimens, also to the participants |
‘in the Second Symposium on the Theoryand Practice of the Growth of Metallic

Crystafs for their useful d1scuss1on of my results." Orig. art, has 4 figs.
" ASSOCIATION: - noné ' .
. SUBMITTED: 00 :5 - DATE ACQ: . 16Aprb63 ENCL: .00
- SUB CODE: CH, PH, MA, EL NO REF SOV: 004 ~ OTHER: 001
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- IAUTHOR: Aleksandrov, LalNe = .~ -~ . T o 28BN y B
* {TITLE: To the theory of the recrys&mzation’all}rowth of crystals !{ s

:";SO.URCE: Kristal,lizatsiya .
11962, 292-307.. )

[
¢

i fazovyye perekhody. ‘Minsk, Izd-vo XN BSSR, . i
.+ |TOPIC TAGS: crystal, crystallization, crystallography, recrystallization, ’ - .
..~ ianneal, cold~working, cold-worked, metal, deformed, deformation, recovery, . |’
}recryst,allizationa}, microhardness, Mo, Ta, W.. ) SRR [ 4

. IABSTRACT: This paper deals with the theory and reports some experimental -. .

| . {data on the making of single crystals (SC) by means of recrystallization (RC) . | °
" .which Chokhral'skiy obtained first in 1916 from wiré specimens of plastically . | o

.. . deformed metals. The freedom from surface defects of such SC's makes. - R
"- . ithem especially suitable for physical investigations. The growing o SC!s in the' L. 2}

. ‘solid phase is especially convenient for-the more refractory metalsiVDevelopment b
of a theory of the recrystallizational growth of crystals will permit an improvement _,-
“lin the dependability of various electrovacuum instruments in which . WX Mo, ¥ &nd Tar7 |

" are employed at.temperatures (T) that exceed the T of RC. The kinetics of the :

1
o 1 -
.:.card 1/3 _ o LTI ‘ . .v C . . s - ‘1 )
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‘transitions in solids and is characterized by.the magnitude of the energy of RC .
‘activation, the cha.nge in free energy of the deformed metal, and the distnbutxon
. iof impurities, vacancies, and dislocation density, The paper develops certain
;general statements; hexpenmenta.l investigations of the growth of crystals during . -
'the RC of W support the position taken, The paper discusses the kinetics of RC, -
‘the RC of work- hardqned areas, and collective RC. The energy of activation of ‘i
ithe RC of cold-worked areas is judged from the curves of the change of the ultimate
strength the mxcrohardness, -the internal friction, and the X-ray pictures as -
"-.functions of anneal time-and T.#/At elevated T the total rate of the growth of
crystals is governed by. the ‘rate of growth and the rate of new-phase nucleation,
'Dunng RC a decrease occurs in the enexrgy and the dislocation density of the
.deformed metal. - This confirms the measured broadening of the lines on the
. ‘X=-ray diffraction spectra and the number of gtching dimples on the surface of the
crystal. The growth of crystals during collective RC is accompanied by an _
! ‘enhanced impurity d ffusion on the boundaries which, together with an increased e
s vacancy concentration, results in a growth of the electric resistivity,  The et
" growing of large SG by the RC method requires a preliminary low=T annealto. i .,
. ‘decrease the number:of centera formed. Qrig. art., ha.s 10 figures and 20 S
" numbered equationss: ' | . o i : RS / ",

tard 2/3 At E ST TS, R SR SO

i .l
‘growth of crystals ca.n be descnbed on the })asis of the general theory of pha.se |

i
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AUTHOR . .__ Aleksandrov, L. H.

TITLE: Contaminalion of tungsten by diffusion of carbon from
graphite lubricant

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 5, no. 9, 1962, 53-58

TEXY: The diffusion of carbon into FA-3 (Vi-3) tungsien wire at
temperatures of up fo 900°C vwas studied with the aid of 014 tracer
isotoye. Vire samples were coated with a specially prepared graphite

lubricant containing 014 and annealed at 110, 450 and 96000 for 1 to
4 hours. The diffusion coefficient D was determined by f-activity
measurements. irom 1 = Doexp(-Q/RT), the activation energy Q of diffusign

o] N } - - e L
at 900°C was determined to: @ = (1.5 + 1.9 kcal/g-atom. The mean value of
-1 :

o, ._ , . ) . ‘o .
D at Juvu ¢ is 2.2¢10 . 4Uwnis result is consistent with those got by
thermionic emission tests. The possibility of separatving diffusion in a
folycrystal into intragranular-and intergranular diffusion is pointed oud:
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Contaminalion of iungsten by diffusion ... B108/31¢4

% > . .
. = J.1086{xS . = x7)/t log(n.x,/m, .x. .
intre Jelbeeidi gy T 1>'° wi it 17161 ?
: .
- ~ - / " \ S AT
D. = 1.32 ¥ ¥o. a n, - n, n.x, , - n.
intor = 1°2% o Mintra /%0 ve(( i 1+1’/\ 1% i1 /

8, - niezn width of the grain coundariex, ,g - constant of distriktution 21 .~
bncentration betwsen tue bulk of ihe grain and its

Eon is drawn to the possible contamination of ituagsten

the equilibrium c
boundary. Atlent
wire und tubes by
manufacture. The

carbon lhrougn the use of graphite lubricant during
@ are 1 figure and 4 tables.

ASSUCIATION: ilordovskiy gosudarstvennyy universiiet, g. Saransx.
(iiordovian :Staie University, Saransk)

SUBMITTED: 'ﬁrvbmber 20, 1961
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AUTHOR: _Aleksandrowv, L.N.- : U
TITLE: Tnternal friction of tungsten

PERIODICAL: Fizika motallov i metallgvodoniyo. ve 13, no. I,
1962, 636 - 639

TEXT: The temperature-dependence of internal friction Q
of tungsten was detcrmined by the torsion~pendulum method
appliced to wire specimens, prepared by powder metallurgy and

containing the following impurities (wt.9%): 'A1203 - 0.001;

205 - 0.00k; Si0, - 0.043; MO - 0.005 . 'The temperature-

dependence of shear modulus G was also determined. The /

resulis of internal-friction masurements are reproduced in

Fig. 1, where Q-'1 x 10° is plotted against the test temperature

(°c), the various curves relating to: 1 - specimen heated
without preliminary heat-treatment; 2 - specimen annealed
for 5 min at 1 700 C; specimen annealed for 1 min at
2 400 °c. The activation energy H Qﬁ“the'ppocesg responsible
for tgﬁ_first_ihternal—friction peak ‘(abaut- 1’ 450 C) on

] : . - . Lo C .

1

Fe
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Internal friction of tungsten E193/E383 .

curve 1 was found to be 115 kcal/g.at., which was near to the

value of the activation energy for recrystallization of cold-

worked tungsten. .Since, in addition, this peak was much less
nronounced on ‘curve 2 (for the partially annealed material) and
disappeared completely on curve 3 (for fully annealed material)

and since the existence of this peak was associated with the . >
rolycrystalline character of tungsten, it can be assumed that ,X/
+this peak is caused by relaxation along the grain boundaries. e
The activation ‘energy for the process responsible for the

second neak at about 1 900 °C, which is clearly defined on

curves 1 and 2 but hardly discernible on curve 5, was found to

be about 148 kcal/g.at., which is near to the activation energy

for the self-diffusion of tungsten or for diffusion of various
impurities in this metal. It was inferred from this that the

second internal-friction peak was associded with impurities

(Fe, Al, Mo) present in the metal studied; annealing at
temperatures higher than 1 700 °C caused diffusion of the

impurities to the grain boundaries, as a result of which the

Card 2/3 -
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hedgnt of the peak decreased. Regarding the shoar modulus

of tungstean, the temperature—dependence,o£ G had a minimum

at a tcuperature corresponding to that of the second internal-
friction pealk, tihe value of G of annealed material increasing
witnin the entire temperature range studied.

There are > figures.

ASSOCIATION: Nauchnb—issledovatel'skiy institut istochnikov
sveta (Scientific Research Institute of
Light Sources)

SUBMITTED: July 1%, 1961 (initially)

October 24, 1961 (after | = RN
- revision N
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ALEKSANDROV, L.N,

PR SR e

Effect of the degree of distortion of the crystal lattice of

a luminophor on the brilliance of the luminescence. Discussion

of the reports of M.A.Konstantinova-Shlesinger and A.A.Bundel'.
Izv, AN SSSR., Ser. fiz. 26 no.4:532 Ap 'é62, (MIRA 15:4)
(Luminescent substances—Spectra) (Dislocaticns in erystals)
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ALEKSANDROV, L.N,

Effect of the density of dislocations on the brightmess of Jumines.-

cent erystals., Izv. vys, ucheb, zav.; fiz., no.5:166-170 163,
(MIRA 16512)

1. Mordovskiy gosudarstivenny universitet,
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AUTHOR: WM.
PITLE: On the kinetics of orystal growth in metals during recrystallization
SOURCE: IVUZ. Fizika, no. 6, 1963, 135-144

TOPIC TAGS: granule growth rate, recrystallization, molybdenum wire, stereometrio
metallography, x-ray- photography, diffusional redistribution,. activation energy

ABSTRACT: The time dependence of granule growth rate in recrystallization of metals
is considered. Molybdenum wire specimens were produced by powder - sintering. The
size of the grenules was measured contl f stereometric metdl- °® I
lography and x-ray photography . The crystal growth during recrysiallization is :
‘explained by diffusional redistribution of vacancies (_ﬁhich often seems to limit the
‘grouping prccess). The initial growth rate of granules during recrystallization in
_molybdenun wires is expressed by ke fnt. The rate of crystal growth during recrys- ‘
tallization can be celculated using as activation energy atom transitions through
" the boundaries of effective recrystallization aotivation energy. “The author is
. grateful to Professor B. Ya. Lyubov for evaluating the results and to his co-workers :
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ACCESSION NR: AT4013949 8/2659/63/010/000/0193/0199
AUTHOR: Aleksandrov, L. N,

" TITLE: The effect of admixtures and structural defects on recrystallization kinetics
- in metals :

! SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po gharoprochny*m splavam,
v, 10, 1963, 193-199 . ’ ’ .

' TOPIC TAGS: metal recrystallization, recrystallization kinetics, metal recrystallization .
_ structure dependence, metal recrystallization composition dependence

L ABSTRACT: The investigation of recrystallization kinetics in pure metals and alloys is -
_very important due to the wide use in engineering of operations near the melting points of
- these materials. ‘The effect of admixtures on recrystallization kinetics is not corapletely
" understood. However, admixtures change the recrystallization activation energy U and
the temperature of incipient recrystallization T;,. On the basis of L. N. Aleksandrov's
article published in 19681 (Izv. vuzov, Fizika, No. 2, 717, 1961), the author evolves an
equation for the duration of recrystallization P S ‘

U

' ' . . i'.t-Aexp( L) )—Aex
'Cord VA DT T
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| The effect of Ni on the temperature of incipient recrystallization for a Fe-Ni alloy was then }
. investigated (see Fig. 1 in the Enclosure). Fig. 2 in the Enclosure shows the variation in I
. electrical resistance of Mo depending on the time of secondary annealing, which was in- §
" yestigated in order to evaluate the distribution of admixtures of A1,05, Feg03, Ni, Cal, !
. Si05 and Mo. The importance of vacancies for increasing the speciiic electrical resistance i

is more noticeable in tungsten than in molybdenum. It was found that in high-melting

~metals with admixtures, the effect of the admixture atoms on residual electrical resistance ;
. after recrystallization is higher than the effect of vacancies and dislocations. The effect I '
" of admixtures is highest at low concentrations (up to 0.1% by weight). Monocrystals should
" be investigated to determine the influence of vacancies on the increase in electrical
: resistance during recrystallization. It is also advisable to perform direct electronic

' mieroscopic and autoradiographic observations on the migration of admixture atoms during
- annealing. Determination of the recrystallization kinetics of metals with admixtures will
: improve the quality of both existing and new high-meiting and heat resistant alloys. Orig.
: art. has: 3 figures and 9 equations. T

% ASSOCIATION: Tnstitut metallurgii AN SSSR (Institute of Motallurgy: AN SSSR)

!' SUBMITTED: 00\ : . DATE ACQ: 2TFeb64 ENCL: 02 .
| SUB CODE: ML . . NOREF 80V: 013 OTHER: 001
. Cord 2/4 A : ' : 2
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AUTHOR: Aleksandrov, L. N.

{TITLE: The possiblilty of describing and calculating the grain growth rate during
‘ metal recrystallization by the vacancy dlsplacement method 4

' SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochny¥m splavam.§
v. 10, 1963, 199-20| ! E

" TOPIC TAGS: grain groﬂvth rate, metal recrystallization, molybdenum, vacancy dis=
~ placement, molybdenum recrystallization ! : :
T [ '1

' ABSTRACT: S. D. Gertsriken and M. M. Novikov have shown that the concentration of
. atomic defects in the crystal lattice (vacancies) Is directly proportional to the :
" deformation. This was proven during an investigation of the decrease in metal
volume after annealing. Investigations by the authorfand those in the institut
metallurgii Imenl Baykova (Baykov Metallurgical Institute) by N. V. Grevtsev and , .
G. N. Klebanov on variations in molybdenum grain size show that at first the grain
" size changes according to the following laws D =k In t + Dy, i.e. the relationship
between rate and time is: v = const/t. The work of S. Z. Bokshteyn, S. T. e
: Kishkin and others on vacancy stabilization In: strained metal samples corroborates |-
. the r;x}del proposed by the author for grain growth during recrystallization. The
2 -
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i grain boundaries shift when the atoms pass through the vacancies during vacancy
' accumulation at the boundary. The atoms also exchange places through the vacan-
cies. This also confirms that the boundary shifting rate should be limited by the!
diffusive mobility of the vacancies in the recrystallized metal. Orig. art. has: i
1 figure and 5 formulas. - ‘

 ASSOCIATION:  INSTITUT HETALLURGI | AN SSSR (Metallurgical Institute AN SSSR)
. SUBMITTED: 00 _ . DATE ACQ: Z7Febbd _  'ENCL: 00
| 5UB CODE: ML . - NOREF SOv: 003 - OTHER: ‘001
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ALEKSANDROV, L.N.; LYUBOV, B.Ye,
wwmnww.qu '
Theory of the growth of beinite crystals in the intermediate trans-
formation of austenite, Dokl. AN SSSR 151 no.3:552-555 J1 '63,
~ (MIRA 16:9)

1. Mordovskiy gosudarstvennyy universitet i Institut metallovedeniya
i fiziki metallov TSentral'nogo nauchno-issledovatel'skogo instituta
chernoy metallurgii im. I,P,.Bardina. Predstavleno akademikom
G.V,Kurdyumovym, '

(Crystals—Growth) (Austenite)
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AUTHCRS: Aleksandrov, L. N.; Kogan, A. ile

. . []
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' DPITIZ: Tae strength of acicular crystals of tungsten
SOUR: Fizdkn tverdogo tola, v. 6, no. 1, 1964, 307

POTPIC TAGS: acicular crystal, tungsten, tungsten crystal, strength, tensile
strength, micrchardness, dislocation density

ABSTRACT: Acicular crystals of W were obtained during thermaol decamposition

o? tungsten oxide and subsequent precipitation of W-atams on a V-filament of &
quartz neat lamp. Heedles forming on the filoment rcached lengths up to 1 mm :
and diometers of 10 to 7O m Ho Etch pits, shoved no lateral faces, indicating that- -
the dislocation density was less than 107 cn~2, In the W-base (filament), the
diclocaticn density was 107cn‘2_. :-(easarementa of micrchardness normal to the
directicn of growth gave a value of 354 k,g/m:n , vhich is a characteristic value

for single cxrystals of W. The cchesive force taotween many needles and the £ lament
was negligidble. A force of 30-40 dyces was sufficient to tear away most, regard-.
less of dimensions. However, same crystals (probobly those growing in lattice

Card l/} e I
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) continuity with the filement) required more force, the auount depending on their
1 of the Enclosure. Oae crystal had a strength of 1320 kg/mn®, which approaches
~ the theoretical value, a(bdina.ry W-vire of the same size has a tensile strength
not exceeding 500 kg/em®. Orig. axt. has; 1 figure. - '

ASSCCIATION:: Mordovskly gosudarstvennyiy wmiversitet, Sa.r#nsk (Mordovian State

|
|
dicmeters. The relatiocaship of neodle sirength to diameter 15 illustrated in Fig. . \
_ University)
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ACCESSION.NQ: ARLO41602 . ‘i»' " §/0137/64/000/005/1033/1033
. SOURCE: Ref. zh. Metallurgiya, Abs, 51203 R

_ AUTHOR: Aleksandrov, L. N.

" TiTLE: Helaxation oscillator of direct heating .
} * . .
* | CITED SOURCE: 5b. Relaksats. yavieniya v met. i splavakh. M., Metallurgizdat, 1963,
. 65-71 . , . S

iTOPIG TAGS: relaxation oscillator, direct heating, internal friction, chear modulus

;TRANSLATION: Construction of relaxation oscillator for mecasurement of internal fric-:
; tion and relative shear modulus of refractory metals was developed in which the prin--
i ciple of direct electric heating in vacuum of 10-3 - 10-% mm lig was used. Temperature

. of heating is measured by magnitude of current with help of ammeter calibrated
‘with optical pyrometer according to standard sample. Accuracy of determination
/'of temperature amounts to 420° and can increased to 12 - 5° by means of use of

' microsupports OP-48 and EOP-51. Construction of relaration oscillator allows us

“to make visual, photographic, and also automatic registration of oscillations, -
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' Thanks to small thermal ine

| rtness, the instrument permits to study kinetics of
certain processes in solid bodies more exactly and comp

; letely than with the help

‘ | of the usual relaxation oscillator of indirect heating. Influence of temperature
! ‘of experiment and temperature of annealing on character of internal friction of

‘ 'sire samples W of different purity was jnvestigated. First peak of internal

i ' friction on temperaturc curve at 1300 - 1500° is connected with processes -
- accompanying recrystallization. Activation energy of 18t peak [~ 11U kilocalorie/
i k-atom (sic)) is close to activation energy of recrystallization. Height of Lhis

. peak drops with completion of primary recrystallization; hovever it does nol

‘ ‘disappear after annealing leading to the formation of macrocrystalline structure.

i ' For W with additions of VA-3, VT-7, VT-10, vT-15 the height of 18Y peak on imatial’
l

]

{

.curve is significantly lower than for pure W of high frequency. second peak of
tion at 1800 - 1900° js “grainborder”; isothermal holding of samplesfi

destroys both peaks. Third peak of internal R {
friction (at 220 - 2300°) has activation encrgy o142 kilocalorie/g-atom, which -
is close to activation energy of diffusion of Ge in W. Acconding Lo resulls of ° -
investigation of temperature dependency of internal friction the inclination of ..
W-wires to creep at high temperatures is determined and activalion energy of -
' processes causing low and high-temperature branchs of background gf internal .

- friction is determined. Bibliography: 16 references.

“internal fric
at 2300v for 11 sec completely
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i ACCESSION NR: AR4046012 §/0058/64/000/007/E076/E076
! SOURCE: Ref. zh. Fizika, Abs. 7ES580

. AUTHORS: Aleksandrov, L. N.; Orlov, V. N.

SO O R

TITLE: On the connection between the recrystallization kinetics
+ and the stress relaxation in metals

{ CITED SOURCE: Sb. Relaksats. yavleniya v met. i splavakh. M.,
Metallurgizdat, 1963, 294-299

| TOPIC TAGS: recrystallization, stress relaxation, internal friction,§
! activation energy, tungsten, molybdenum ;

TRANSLATION: The temperature and time dependences of internal fric- ;
! tion (IF) were investigated in non-recrystallized and in recrystal-
i lized wires of tungsten and molybdenum. Two peaks were observed on
| the temperature curve of the IF. Recrystallization greatly reduces

Cod 1/3 .. ... . AR
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ithe first peak and lowers the second; after selective recrystalli~
j zation, the second peak in tungsten disappears almost completely.
i The temperatures and activation energies of the peaks amount to
' 1400C and 1115 kcal/g-atom and 1950C, 150 kcal/g~-atom respectively
for tungsten, and 1000C, 87 kcal/g-atom and 1450C, 118 kcal/g-atom
respectively for molybdenum. The activation energies of the relax-
ation process corresponding to the first peak are close to the ac-
tivation energy of the crystallization, and this peak is apparently -
due to relaxation over the grain boundaries. The relaxation process !
causing the second peak has an activation energy close to the activa-’
tion energy of self diffusion or diffusion of impurities in the in- :
vestigated metals. The contribution of vacancies (measurements at
100C after cooling from 2400C) and of dislocations (comparison with
the dislocation density determined by the xX-rxay structural method)
to IF are analyzed. Relaxation curves are plotted in the tempera-~
ture interval 500--2700C. Opinions are advanced concerning the
nature of the relaxation processes. L. Mirkin.
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8¢ aya-konferentsiya-poe-r ats onhyiinfya
. Voronezh, 1962, < Relaksatsionny*ye yavleniya v m

and- alloys); trudy* kenferentsii.

t axation by-studying the-v irictl :
temperature and time.  This was done by means of a direct electrical heating, -vacuums-
type, relaxation device with low thermal inertia using tungsten and molykdenum sample
Reécrystallization significantly lowers the first maximum of interr:al friction.on the-curve

ctically abolishes the second.one, leaving oniy a trace, - The second
for molybdenum since the structure is polycrystalline with larger
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(BOURCE:  Rzh. Metallurgiya, Abs. 11275 cow e R A

~ {AUTHOR: Aleksandrov, L. N,

. |TETLE: Studylng tungsten ot high tewperstures .

i"CITED SOURCE: Tr. Kuyby*shevsk. avié.ta, in-%, vy¥p. 16, 1963, 259-266 ' ) - \‘

TOPIC TAGS: tungsten; high-'tennpera{;nfe‘tungsten treatment, specific electrical i
resistance S L . . . .

I S

% . | TRANSLATION: High-temperature internal friction and the changs in specific elec-
0 itrical resistance P after high-temperature apnealing of wire samples of type VA-3
b !tungsten vere atudied. The temperature curve of the function of internal friction
"i1has peaks at 1,500, 1,900, and 2,200 degrees. The energy of activation of the e
relaxation process H 1s equal: to 120, 148, and 165 kilocalorie/grams-atom respec-|.
tively. The first internal friction peak, which disappeared during the process of il

measurement as & result of recrystallization processing, is linked to the relaxa- ol
tion of tensions along the boundaries of the grains, and the energy of activization:

- imatching it is approximately equal to the energy of activization of the recrystaliid:
y ’ zation of tungsten. The second
~ 1 Card 1/2 . T S

d third peaks, evidently, are governed by the’
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: of the annealed samples, during which time the vacanc .8 that are formed should - o
disappear, hardly changes the relationship established. Consequently, the includegii i
Ty
i

o

;v ACCESSION NR: ARk018331 o D | o3

-ldiffusion of admixtures (¥e, A1, Mo. and 05)/ on the boundaries of stable large
grains, which are formed during collector recrystallization. With the raising of

the temperature, P is lowered to 2,100-2,300 degreces, and increases as the temper-i- ,;;

ature is increased further. In thin Tilsments, the rise in electrical resistance
occurs later. Evaluation shows that one should not consider am increase in elec-
trical resistance to be wholly.governed by an increase in the concentration of
_1vacancies. Initial annealing of samples at 2,600 degrees significantly levels off
"-|the observed minimum on the curve of electrical resistance » and the slow cooling

‘ admixtures piley the decisive role in increasing electrica; reeistance. S

s

'
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‘photographic method using
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ALYKSANDROV, L.N., inszh,

Experimental study of turbulent flow in the boundary zone of a
region of abrupt leteral expansion, Izv, VNIIG 73:233-245 163
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ALKKSANDROV | L.N., doktor med. nauk; DYSKIN, Ye.h., dolor med, nauk;
T OFRETSKOVSKIY, L.E.

Ve 1 ‘hi i) .
Erroneous theory of gunshot wound formation. Vest. khir. o2 no.5:

59-64 My ‘64 (M1KkA 18:1)

. 1z kafedry operativnoy khirurgii (nachal'nik - prof. r’},H. Malgi—
menkov) Voyermo-meditsinskoy ordera Lenina akadsmii imeni E.M. Ku“ova°
Adres avtorcv: leningrad, K-9, ul. lebedeva, 37-a, kafedra operata'vnoy
khirurgii Voyenno-meditsinskoy ordena lenina akademii imeni S.M. Kirova.
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_ALEKSANDROV, L.N., doktor, med.nauk; DYSKIN, Ye.A., dokior med, nesuk;
OZERETSKOVSKIY, L.B.

Mechanism of gunshot wounds of the extremities, Vest, kiir. no.7:
79-85 J1 164, (MIRA 18:4)

1, Iz kafedry operativnoy khirurgii (nachal'nik - prof. A.N,Maksimenkov)
Voyenno-meditsinskoy ordena Lenina akademii imeni. Kirova.
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studicd in solid solutions of W-C and Mo-
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o AUTHOR: Aleksandrov, L.N., Shchelkonogov, V.Ya

TITLE: Alst:udy of the diffusion of carbon in tungsten and molybdenum at low carbon

.SOURCE: Poroshkovaya metallurgiya, no. 4, 1964, 28-32

TOPIC TAGS: tungsten, 'molybdenum. carbon diffusion, metal diffusion, solid solution,

ABSTRACT: Previous investigations of carbon diffu
metals have not yielded uniform values for the diffusion parameters. The present
authors therefore attempted to clarify the conditions of contamination of tungsten and
molybdenum by carbon, and thus to determine its basic diffusion parameters.
studies, the carbon concentrations were low enough to avoid the formation of tungsten !
carbide {(W,C) or molybdenum carbide (MoyC); therefore, carbon diffusion could be

Cz. Tests were performad on tungsten (type
VIN) specimens 0.8 mm in diameter, and with melybdenum (type Mch) specimens 0.4
mm In diameter. The specimens, covered with a graphite lubricent mixed with

eSSl

$/0226/64/000/004/ 0028/0032

sion in the refractory transition ;

In their
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radioactive C14 in the proportion 1:20 were ingerted in quartz containers having
diameters 1.2X that of the specimen and were diffusion-annealed in a hydrogen
atmosphere for one hour at 1100-1450C in a furnace. After annealing, the layers of

the specimens were analyzed for radioactivity, penetrating into the specimen by
removing successive 0.5-1 p layers clectrolytically (in a 10% NaOH bath at a current
density of 950 ma/cm?, for 5 minutes). During these measurements, the activity of the -
specimens was determined only by the exposcd surface layer because of the soft O-
radiation of cl4, Distribution of the concentration of the diffusing clement with depth
.could be described by the equation A S .

) f"-:("-.ki-“' '57’-‘ T '
S 7o (oe) o

where x is the distance beneath the surface, t lé the annealing time.”D‘.l's- the diffusion
coefficient and h is the thickness of the original radioactive coating. At t = const,
logn -const =X~ _ where n is the recorded count, From the slope of the straight

4Dt
lines relating log n to x2, the diffusion cocfficicnts of carbon in tungsten and melybdenum
could be computed. For tungsten, the values did not fall on one straight line in each

Card 2/4
. Y
¢ e e e et

e m e b e = o

AP :
PROVED FOR RELEASE: 06/05/2000  CIA-RDP86-00513R000100820020-8"



"PROVD FOR RELEASE: 06/05/2000

P LI =

CIA-RDP86-00513R000100820020-8

W

. . H
.y 1
.

L
et s 8 = w8l e s e e Y ALELA e . osae ‘o .- ° ; -t . . . 20 iy -
. - - . e e e irn e ai s e — et Vw2 L

ACCESSION NR: AP4044908

diagram. Itis belived that the first slope corresponds to carbon diffusi. in tungsten in
the presence of microcarbides, while the gecond slope corresponds 2 carbon diffusion in
pure tungsten with the formation of a golid solution. The temperaturs? dependence of the .
diffusion coefficient in tungsten was calculated from the mean values obtained as

D =4 x 10~ 2exp (-27000)
T

at a depth down to 1. 5-2u, and '
: D = 0.3 exp (=25000) below that.
T

For the diffusion coefficient in molybdenum 17250

' D=2.8x10’4exp( T ).
The energy of activation of the diffusion process was also determined. Penetration of
carbon into tungsten and molybdenum to depths of 5 and 40¢, respectively, was observed .
with annealing times of 3.5 hours over a temperature range of 1100-1450C. Orig. art.
has: 5figures and 3 formulas.
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/softemng temper?ture and. initial primary-recrystalizatim{ ternperature. Ten lots o!

IJP(c)

optimal temﬁerature conditiona for molding inca.nducen
: Jﬁlamen from tungsten produced by diff entma.nufacturers i

“A‘method of thermokinetic curves was us 'd ior determining the

: VA-3 tun sted roduced by différent manufacturers were tested. The annealing- wan

_ icarried out,” a¥' 10 torr, by direct passage of: a.lternating current {for 10 -min, -
:20'sec; 10 sec). and by rewinding ina hydrogen furnace, in dry and humid hydrogen

| at a rate of. Zm/ min in a' 600-mm muffle. The. temperature was. measured by optical

pyrometer. 'After the annealing, the specimens were rupt\u'e(l at room temperatur«a‘

in air on an RM-3 tenaﬂe-testing machines tha error.was * li or. lgwer. The

f‘m)c. v 631 5: 669
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thermal curves of ting ‘softening under the’ above conélitiona permitted e
etermining the’ initial. uoftaning ‘and recrystalintion temperamres and permitted

>eelecting proper condit!ona for thermnl treatment of double hallcea. : 'rhe methoda of =
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.. |sources Ref.'zh. Elekironika- iryeye primenem,ye, Aos. 8485 o 2 -

AUTHOR: Aleksandrov. L, Noj: Mrono _ff B, N, Zvereva. T. M Q; ‘
s M‘“ - .
TITLE Imreat-igation of tungsten recrystallization upH quick e]ectric heating
: CITED SOURCE;"Uch. zap. Hordovsk,ﬂun-t, vyp 36 19%4 5}-57 " »

: TOPIC TAGS' ungsten filament, tnngsten metal recrystalli:sation, tensile strength,
2. lannealing - °
TRANSLATION. Prior to annealing, ,the apecimens were' cleaned by boili.ng in a: 20%

. |solution of NaOH for 10 min. T recrystallization process was studied by the .
~|variation of ‘the ultimate strefijgth at room temperature with the annealing temperature
‘and time,The ultimate stregth as determined on a RM-0%5tensile 1esting machine, 0
For an annealing time of 30 min, the final primary-recrystallization temperature was
“|about- 1450C3 for 10 min, almost 152003 and for 200 sec, 1600C. From the above data,
a curve of primary-recrystallization-completion time vs. annealing temperature was
- {plotted. A metallographic method corroborated the fact that the recryatallisati on
goes quicker with higher rates of heating. Bib 4

- |suB. coms u. zo, 13

s ,%Ccrd (Z LS upGs 621.521669
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ALEKSARDROV, I.N.; SHCHELKONOGOV, V.Ya,
Investigating the diffusicn of sarken in tungoien ard zolybdenum

3 . ; ; . 3 '
at low carbon concentraticns, Porcoshemet. 4 nce4228-32 Jl-Ag 6,
(MIRA 18:8)

1. Mordovskiy gosudsrstvennyy universitst,
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i L ) e AR (5 Y ' 3 iIS‘
! All-Union Scientific ‘Research” Institute of Light Source:f garansk ['? .
(Vsezoyuznyy nauchno-issledovatel 'skiy institut istochnikov sweta) Hordvinian State" .-

i University (Hordovskiy gosudarstvennyy universitet) , " i o ..

*%‘»-TITLE Low fvequency internal friction of solids in a state «)f plastic defomation

."ai:SOURCB Fizika tverdogo tela, v ,7, no. 11 1965 3153 3158

';iTOPIC TAGS plastic deformation tungsten, nioblum, crvstal lattice d;slocation
; internal friction ' . , : "

1 ABSTRACT: ‘Internal: \13 mentally studied in polvcrystalline ttmgsten' A
ge‘?“

: and. single cgzstals of t ngsterﬂ niobium.,1It is found that the theory of cis-
' location viscosity gives a satisfactory qualitat;ve description of intermal feic-,:;;
- tion in deformed solids. However, the Swartz-Weertman theory ‘requires somt - Jga= T
‘ fication for- describing -internal friction in" highly deformed netals to accpunt. for::
. the change in the dislocation pinning factor during deformation, the reduction in =
fthe maximum length of the L” loop due: to interlaced dislocations, and ‘the’ increase

I card-1/2
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) -in- ¢} ‘net, - The internal & =~
S v A ction of deformation in the metal, leveling off in -
. ia certain interval due to dislocation pinning, and then increasing again after se- ' -

. paration of the pinned dislocations, . Deformation of prehardened metal (to a dis-

[ location density of 1012 cp2) shows three stages of internal friction similar to -

i the three stages of fatigue observed in metals in the case of cyclic or thermocye- '

: lic loading. These internal friction stages are. due to the motion of dislocations :

i and interaction between dislocations and other lattice defects. Orig, art, has:

4 figures,A S5 formulas, -
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L of pi.astic deformations An the. neighborhood of the region of separation. . For a
1 gpherical center; the concentration field inder isothermal se paration. conditions
i was determined by 501ution of the-diffusion equation. Assum ptions were: constant
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conceniration of the dissolved substance in the new phase, maintenance of equili-
brium at the surface of the center at a given concentration temperaturs, fulfilment
" of the conditions of mass balance, continuity of fields of stress and concentration

! at the boundary of the plastic and elastic zones. An etimate was made of the posi-
tion of the boundary with respect to the surface of the new phase. The components
of the stress tensor end the time coefficient of the dependence of the growth rate
of the centers were calculated, and were compared with the calculated values of
the rate. For the cage of s ferrite center in supercooled austenite the growib rate
. and the values of the components of the stress tensor at different distances were

' deterinined. The slowing down of the decrease of the stress in the plastic region

' was pointed out (From RZh Fiz.)
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% zation earlier than by usipg the microstructural method or by meesurements o
' electricsl resistance. The temperature dependence of interaal friction exhibits
relaxation maxima connected with primary and cumulative recr}vstalliza?in".
Orig. art. has: 20 literature tities. V. Novikov
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AUTHOR: Aleksandrov, L. N, 5
TITLE: Using certain methods of solid-state physics in research into materials for light
sources

OURCE: Ref, zh, Metallurgiya, Abs. 121594

REF SOURCE: Nauchno-tekhn. sb, Vses. n.-i, in-t istochnikov sveta, vyp. I, 1965, 47-68

—TOPIC TAGS: solid state J)hysics, light source, metal grain struciure, crystal defect,
CRYS7H94 D(SLOCATIO

ABSTRACT: The authors describe the results of the utilization ,Ef methods of golid-sta

physics in the investigations of light-source materials: lV_?’ _0,1’ nd phOSphaté" rystals! rain
growth in W and Mo is influenced by crystal lattice defects. Measurements confirm the gratiual
dissipation of dislocations with increasing temperature and time of annealing, Dislocation'tien~
sity Nd in W and Mo on recrystallization docreases from 101 to 107 om~! but still remains
quite considerable, The increased concentration of impurities in the neighborhood of disloca-
tions provides the necessary conditions for the influence of an insignificant numberof impurity
atoms on grain growth during recrystallization, Dislocations in recrystallized specimens may

Cord 12 UDC: 669. 01:620.182/. 186
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ol
also be determined with the aid of the selective etching method, Measurements of electric
conductivity of W and Mo following annealing make it possible to estimate the intensity of the
diffusion fluxes of alloy-element atoms on the grain boundaries during grain growth, The de-
gree of the high-temperature strength of a material depends on the diffusion mobility of lattice
defects in the stress field. The use of methods of microstructural analysis and electron micros-
copy makes it possible to detect the presence of surface defects in the investigated specimens.
It is pointed out that investigations of this kind have made it possible to iinprove the quality

of the currently manufactured light sources. Bibliography of 47 titles, V. Sinev. [Translation
of abstract]
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AUTHOR: _Aleksandrov, 1. y OURCE CODE:  UR/00587 66/000/003/m3% /503

TITLE: Kinetics of formation of

; N,
Ref zh. Fizika, Aps. xm two-component, gygt ‘
4 - 3E262 ems 3 ¢/

REF SOURCE: spb. gy
Y . . S 2
nik, materialov, l;gg ?zmm. ,tse

TOPIC TAGS:
growth, epit

S0lid state,
axial growing
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| ToPIC TAGS: metal surface, metg) recryatallization, surface Property, activation
' |energy, metal grain, rupture strength, hardnegg C
ABSTRACT; 4 study of recrystal.uzation Processes yielgs
caleulation of the Surface energy. In

Lowing relation

the Decessary datqg for the
the case of Primery recrystallization
8 are useq; .

, the fol-
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vhere W - york of formation of a center with eriticay dimensions, Ap
free energy of the plaaticau,y de

= change in the
formeq metal, during reerystallizatign
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elasticity, ¢ - degree of deformation, €0 - quantity characterizing the change in the

cient. Calculetion for tungsten yields o = 112 erg/cm? (aF, = 80 cal/em®, € - ¢,
= 10%, k= 1), and 0 = 240 erg/em® for k = 4; for molybdenum o = 10k erg/em®. If the
force moving the grain boundaries ig O, a5 18 in the case of condensation recrystal-
lization, then it is calculated from the relation Kov/r = AOF, vhere K is a constant
equal to 1 - 3, r is the block dimension, and v is the specific volume. Calculation
yields for tungsten o = 480 erg/cm® (r = 5 x 10-4 cm, K= 2, temperature 2300K), and
for molybdenum o = 160 erg/em? (temperature 2000K, r = 2 x 10°* cm). Calcwlations

also show that ¢ in condensation recrystallization can be caleulated more accurately
than in primary crystallization,

spheres has shown that the start of the condensation recrystallization in Kr is de-
layed by almost 200C compared with vacuum. In H, one observes acceleration of the
strength loss processes. The active influence of the gas medium, inecluding inert

gases, on the kinetics of the recrystallization is connected with the influence of

the gases on the surface properties of the grain boundaries. G. Rymashevekiy [Trans-
lation of abstract)
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